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YI. On an Asexual Tapeworm from the Rodent, Fiber zibethicus,
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I received in February of this year two complete tapeworms

which were found in the hepatic duct of a Musquash {Fiber

zibethicus) which died in the Society's Gardens. The two worms

lay together in a part of the hepatic duct just before it receives

the bile-duct, which was much dilated by the parasites. Although

these two worms were very diflFerent in appearance, I believe them

to be respectively the sexual and asexual form of the same species.

I shall give reasons for this conclusion in the course of the

following description of the two individuals.

(1) The Asexual Form.

The general appearance of this very remarkable worm is

shown in text-fig. 113 (p. 824), which illustrates its most

remarkable peculiarity, viz., the possession of two series of

what appear to be buds at one end of the body. It will be seen

in tbe course of my description of this " Oysticercoid " that it is

without any doubt to be regarded as an asexual form. It does

not, however, follow that the mature worm found with it is a

further stage in its development. On the contrary, indeed ; for

as a mere matter of guesswork, the assumption would be the other

way. Still, I believe that I shall be able to prove that the two

worms are stages of the same species, in which event we have the

very remarkable fact of both the sexual and the asexual form

coexisting in the same host, and, moreover, in a situation where

one would expect to meet with sexual forms only. The Hymeno-

lepis* of the mouse is a partly, but not an entirely, parallel

instance.

At first it seems likely, from an inspection of the figure

* jBT, inurina.
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annexed, that the wider end of the worm is the scolex and that
the narrower end is the posterior extremity where the proglottids
are being shed. The dilated extremity suggests a scolex not
altogether unlike that of the genus Dasyurotcenia, which I have
lately described to this Society *, and which is characterised by
an unusually swelled scolex. Furthermore, there is a slight
diminution in the diameter of the worm towards the narrower
end, which again conforms to this view, which, as a matter of fact,
I at first held myself. It appears, however, that the reverse in
fact is the case, and that the narrower end is the scolex end.
The opposite extremity therefore is, as I suppose, to be compared
to the persisting bladder of the bladder-worm stage of the
Cestode. To the naked eye, and even on examination with a
lens, the scolex end presents every appearance of being the proli-
ferating end of the body, for the last segments appear to be
slightly incurved, as is so commonly the case at that end. It was
not until I studied this region by means of a series of horizontal
sections that I was able to discover its true relations. And even
now certain important details are wanting.

I could find, indeed, no armed scolex, nor any trace of suckers
;

if the worm is a member of the Pseudophyllidia and has there-
fore only bothria, these may easily have escaped attention in such
sections, which would not be suitable for their display. I cut the
sections, in fact, under the impression that I was dealing with the
posterior end of the body, and without making a sufficiently ex-
haustive survey of the external characters. The main arguments,
therefore, which lead me to the conclusion that this is really the
scolex end are firstly the mode of imbrication of the proglottids,
and secondly the presence of large pigment granules, a condition
which would hardly be expected at the posterior end of the body,
but which is not uncommon among tapeworms in the scolex.
As to the imbrication of the proglottids it seems to me to be
necessary to regard a segment which overlaps the next one as
being anterior to it in point of origin, and therefore lying to the
scolex side of it. Judged by this conclusion, the narrower end of
the body of this very remarkable tapeworm is the scolex end.

There is no evidence that a scolex has been lost. On the
contrary, the body ends here in a slight median elevation, which
is quite unlike the termination of the body were this the region
of the detachment of proglottids. This little elevation, however,
bears no particular likeness to a scolex, and there are certainly no
suckers or hooks to be seen anywhere. Nor is there any neck, or
break of any kind, between this region and the first obvious pro-
glottid. In this latter, moreover, the lateral and transverse tubes
of the water vascular system are as large as in the more posterior
segments, and do not end in a coil such as is so frequent in the
anterior part of this system in other worms. It maybe, of course,
that the scolex is in this genus a transitory afiair, as it has been

* P.Z.S. 1912, p. 677.
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believed to be (llioiigh perhnps hardly now) in certain other tape-

worms. Or. on the contrary, we may haA'o here a feebly developed

heail like that of Lignhx. Hut the sjre.at breadth of the body of

the present worm is not perhaps in favour of such a su}>position.

Had there been a very narrow anterior neek. S(nue suggestion of

this kind might have been put forwai'd. Anyhow, the general

eharaeters of the anterior region of the body of this Cestode ai'e

as described above. AVe shall recur to their more minute anatomy

Text-fisi-. 113.

Tlio upper tisimv vopivsoiits the oiitiiv asoxiuU fonn of Uroe^vstidiiim ffemmifiarum
onliii-goil bv about ono-thivd. The lowor tiguro is the posterior eiul of tho Siiiue

iudividuul nuire luaguitieil. For explanation see text.

later. Fi'om this point to the extreme posterior end are verj'

many proglottids. They are very short and wide, and do not
appear to ditier very appi-eciably in length in ditierent regions of

the body. The greatest diameter is something like 4 mm. This
is at and towards the posterior end of the body. Quite anteriorlv,

the diameter is not more than --."i mm. The length of the entii-e

worm is aboiU 80 nun. : the small }>osterior bladder is .'i mm. loni;-
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by 2*5-3 mm. wide. The proliferating end of the worm ceases
abruptly with the commencement of tlie bladder. This region,
which bears a great many lateral buds, shown in the text-figure

referred to, measures 17 mm. The region of the body which
bears these presumed buds (we shall consider their nature later)

does not differ much from the preceding section. It looks,

perhaps, a little more transparent, but it is divided up exactly in

the same way into proglottids, which are of about the same
dimensions as those elsewhere in the body. The buds form a row
on each side of the body and are quite lateral in position ; they
are not at all arranged in order of growth, though representing
very many stages. That is to say, the older buds alternate with
younger and older forms. Nor does every proglottid bear a bud
or pair of buds (one on each side). Between any two buds there
was often a variable number of proglottids without any trace of

budding at all. This, indeed, is necessary ; for the large size of

the buds would prevent their proper growth upon immediately
adjacent proglottids. I counted altogether 17 buds upon one
side and 18 upon the other. But I may have omitted one or two
in each case ; for it is a little difficult to fix the actual first

appearance of a bud. They begin, in fact, as an only just recog-

nisable rounded swelling of the edge of a proglottid. Sometimes
the swelling includes two proglottids. There is no question
whatever of the continuity of these buds (as I regard them) with
the parent stock ; they are most plainly outgrowths therefrom.
In later stages the minute round bosses at the edges of the
segments swell into spherical, largely transparent, vesicles, of

which, as the text-figiu-e (text-fig, 113) shows, the size varies

—

possibly according to age. Later still, these bladders show a young
worm growing out from their distal extremity, which is usually

of considerably less diameter than the bladder which is attached
to the parent stock. It exhibits numerous wrinkles which I do
not definitely regai'd as the delimitations of proglottids. The
longest of these presumed young worms was about 4 mm. in

length ; the bladders reached a length of 2 mm. The exact
number of these more developed buds is faithfully reproduced in

text-fig. 113,

§ Structure of the Parent Stock.

I have investigated the anatomy of the worm by transverse,

longitudinal, and sagittal sections. From an inspection of the
former (see text-fig. 114, p. 826) the depressed form of the body

. was obvious, the diameter of a section being about seven times
its depth.

At the thinner anterior end of the body, not far from the actual
extremity, transverse sections showed that the medullary region
of the proglottid was not more than two-thirds of the diameter of

the cortical region. The two were plainly marked off from each
other by delicate transverse fibres forming a very thin layer, and
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yet quite unmistakable. The same proportions and the same
structure were visible as plainly in the wider posterior region of

Text-fig. 114.

Part of a transverse section through a proglottid of the asexual form of

Urocystidium gemmi^arum.

spaces in middle of proglottid with darkly staining walls referred to in text.

l.m. Longitudinal muscular layer of cortex, within which is seen delicate

transverse layer of muscles, n.s. Nerve-cord. v.d. Dorsal excretory tube.

v.v. Ventral excretory tube.

the body. The medullary substance is quite well stained by hsema-
toxylin and has the usual homogeneous appearance. There is,
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moreover, in the present worm the usual meshwork arrangement

of fibrils round spherical masses of the homogeneous ground-

substance such as occurs in so many tapeworms, and is often a

very coarse and thus more obvious network. The homogeneous
ground-substance was, however, traversed by two sets of fibres,

which are, I presume, muscular fibres. These are absolutely at

right angles to each other and not at all closely set in either case.

The dorso-ventrally running fibres are nearly always wavy in

their coui-se, the transverse fibres ai-e quite straight —a matter of

different states of contraction, as I imagine.

The cortical layer is easily divisible into two regions, which are

of about equal diameter. The innermost of these is that occupied

by the bundles of longitudinal muscular fibres. The bundles of

muscular fibres are two or sometimes three deep, and each bundle

contains a large number of fibres, which, however, are not very

closely pressed together. In addition to these bundles of rather

slender fibres there lie on either side, between the nei"ve-cord and

the lateral margin of the proglottid, two bundles of considerably

stouter fibres which run continuously from segment to segment

and are closely associated with a longitudinally running cavity.

These bundles appear on occasions to lie actually within the cavity.

This tubular cavity is not at all like the tubes of the water

vascular system, and it lies within a very lax tissue. I amunable

at present to suggest its nature.

The accompanying text-figure (text-fig. 115, p. 828) illustrates a

section through the hinder part of the worm not very far in front

of the budding region. This region shows very plainly a system

of irregular spaces in various parts of the body belonging to the

water vascular complex. It may be remarked first of all that the

dorso-ventral diameter is greater here than in the more anterior

part of the body. The structure of the vertical and medullary

regions is the same, but the lower central region of the medulla

actually forms a cavity (text-fig. 114 A) which I do not think to

be artifact and which may be a forward extension of the cavity

of the terminal bladder, though I have not proved the fact, from

an unwillingness to sacrifice the specimen altogether. The in-

terior lining of the space was, however, so very strongly stained

as compared with the surrounding tissues that it appears to me to

be practically certain that the staining fluid gained access through

the two cut ends of the piece of worm, which was stained en bloc.

This, of course, argues a continuous central cavity.

It was quite plain that this cavity was quite distinct from that

of the transverse water vascular trunk. The peculiar cential

cavities occupying nearly the middle of a segment here and there,

referred to later (see p. 830) in describing sections made from

earlier segments in the body, are present hei"e and are again not

to be confused with the central lacuna. Their thick walls show
no trace of an opening into it. In addition to the main trunks

of the water vascular system, which are disposed here as they are

elsewhere in the body, there are scattered irregular spaces which
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Ket'iu lo biilon^r t,() ilio saiiio sysicin. 'riioso conisist- of livrgor but

vory sliori stoiHS willi (iiuvr l)rivii('li(\s. .1 havn not tnict'd iUiy con-

noctioii hotwooii tho80 tubey nnd tlui iiiiuii st(ans of the oxciotoiy

syHtom ; but I can, nevertluildss, liar<lly (l()ii))i> tluit it exists.

« f^x

A nioro liiglily iiiii};iii(i(Hl sct^liou Ihi'ou^i'li cxcrclDry vessels and adjucont

striu'luri's of t.lio asoxual roviii of l^rnci/stidiitm (femiiiij>anu)i.

d.r. Dorsal vi^ssols siuTouiulod by circular nmsclo-lihrc'. m. Layer of (rausvcM'sc

iiiuscle-libres separating' llie cortex (to the right) i'roni the niodulla (to the

lel't). II. One oi' several tubes forming tbe excretory network and lying, as is

shown, in the cortex as well as in the medulla, f.r. Transverse commissural

vessel forking to join the ventral vessel (I'.v.), which is also bifurcate to recsive

the branuhuM.

TIuIkSP rainiflcations lio in tlui cortical layer as well as in tlie

inodullary (t(>xt-lig. IIT), ii). In o\w case 1 observed a narrow
duct loading from a \vid(>r spacti to the exterior —at any i-ate, most
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undoubtedly to the cuticle, niid in other cases it appeared to me
to be highly probable that the raniilications of these tubes do
open on to the exterior here and there ; they at least invade the
outermost layer of the cortical tissues.

The water vascular tubes are large in this species, and not far

from being ecpiisized. There are, as is ihe rule, two u})on each
side of the body. As is so often the ca,se a,mongthe Cestodes, the
two tubes, instead of being respectively dorsal and ventral and
superposed, lie side by side. As is also quite usual among these
worms, the two tubes, dorsal and ventral, diiler somewhat in
structur(\ ] consider that the slightly snuilier and more nuis(!ular

of the two tubes is the dorsal vessel, from the analogy of othcM-

forms
; in the present species, therefore, the dorsal vessel is

situated internally tt) the ventrnl. They are, however, quite in
the same straight line for the most part a.nd also in the same
straight line with the nerve-cord. But, as a, matter of fact, the
more muscular dorsal tube lies in a corkscrew fashion, which is

very plain when tl>e proglottids are viewed in longitudinal and
sagittal sections, and thus thai, tube in cross-sections appears to
lie now ralliei- dorsal of, and a,t times rather vcMitiully of, the
ventral and more external vessel. Elsewhere tlu>y are more
directly in the same straight line. It is a rema,rka,bl(^ fact tlwil,

both of these vessc^Is seem to be (]uite a,s large or very nearly so
in tlie most anterior segments of (lie Ixxly. ^Phere is no great
increase in calibre posteriorly.

The general relations of these two vess(^ls are shown in text-
lig. 114. Textlig. 11 f) is a more enlarged repi-esentallon of the
two tubes and the a,djacent parts takcMi from a section of the
posterior region of the body. 'I.Mieir detailed structure is tluu'e

illustrated. In his account of the Oestoidea in Bronn's ' Thier-
reichs,' I'rof. Brami remarks - " Ob in der Wand der Hammel-
rohren auch noch Muskelfaseren vorkonunen, ist noch strittig."

The figure just referred to is, as I think, quite conclusive as to the
presence of a parfcicul'irly thick layer of circular fibres constituting
the grea^ter part of the wall of wha,t 1 rega,rd as the dorsal vessel.

This muscula,r layer appears to wa,x and vva,ne in thickness from
place to pla,ce. But it is always thick and thus very apparent.
The actual tube is lined withachitinous cuticle which "is also often
very thick and everywhere to be seen. Outside of the layer of
circular muscles are al)iuulant nuclei, massed rotuul the tube, i
did not observe any nuclei among the circular muscular fibres,

which a.re, ind(!ed, very closely contiguous. There appear to be
no intrinsic longitudinal nuiscjies to assist in the widening of tlui

tube again after conti'a,ctiou by the circular muscles ; but there is

a mechanism which takes the place of such fibres to serve in their
stead.

In the neighbourhood of the dorsal excretory vessel the dorso-
ventral muscles form groups here and there" of ra.ther thicker
and more closely adpressed fibres, which, as it wc^re, tie to or
suspend the dorsal vessel from the cortical layer ; it seems certain
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that the contraction of these would dilate the lumen of the dorsal

excretory tube. These fibres, which exist both dorsally and
ventrally, have a somewhat fan-like ari-angement —that is to say,

they converge upon the vessel from above and from below. It is

these various muscular layers which caiise so great a variation in

the lumen of the excretory tube from place to place.

The ventral vessel differs entirely from the dorsal by the entire

absence of any muscular layers and by the possession of only a
very thin lining cuticle. It follows, therefore, that the variations

in the calibre of this tube are not so great, and when they do
occur seem to be due to a squeezing by the surrounding tissues.

The ventral vessel also runs a much straighter course than the

dorsal without any marked corkscrew-like windings exhibited by
the latter. There is a transverse vessel in each segment which
has a rather peculiar relation to the ventral longitudinal tube
into which it opens on either side of the body. A little way before

reaching the dorsal tube the transverse vessel splits into two
halves, which embrace the dorsal vessel and open separately into

the ventral vessel. This is partly shown in text-fig. 115.

We have now to deal with a series of sac-like bodies forming
closed cavities of very problematical nature, which lie in the

middle of many segments. There is by no means one of these

sacs to each segment, and thus they are very far from consti-

tuting a tube running without intermission through the body.

I compare them, however, later in this paper to a tube found in

the young buds (see p. 833). But, as a matter of fact, one of

these sacs may actually extend through two proglottids, so that

there is a hint of a formerly continuous structure such as occurs

in the buds. As a rule, however, they appear to be limited to a

single proglottid, of which they occupy sometimes the exact centre,

at other times pushed rather to one side. They lie close to the

transverse water vascular vessel. I cannot find that these sacs

have any connection with any other spaces. They appear to be
perfectly isolated. The first of the series occurs very early in

the body—if not in the very first segment. These sacs have a

lining cuticle surrounded by a single layer of epithelial cells of

which the borders between the individual cells are not clear.

The nuclei, however, are very obvious and large. There are no
muscle-fibres at all apparent encircling the sacs. They often

appear crumpled in transverse sections, and occasionally seem
to be Y-&haped. They are impossible to miss in a series of

sections.

The only i-emaining characteristic of this worm upon which I

am able to report is the structure of the " head " end of the body,

which has been already briefly described above. In the place of

a scolex there is a small projecting process, no larger than the
rostellar process of many unarmed tapeworms. This arises from
the middle of what may be termed, for the present, the first seg-

ment of the body, which is distinguished from those that follow

by its rather less breadth and greater length. It would seem to
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be really composed of two segments, if we consider the condition

of the water vascular system therein. The two main longitudinal

vessels of this system extend well forwards into this compound
segment, and the outer ventral vessels are connected by two
transverse vessels, thus indicating, as I suggest, the double

nature of this apparently single segment. Towards the centre

of the specialised anterior segment is a large group of deeply-

pigmented oval bodies, which appear to be special pigment-cells.

They are as large, or nearly so, as the calcareous corpuscles which
are very abundant in this worm. In the middle of the concave

anterior border of these two fused segments is quite a small

conical projection, than which nothing else at all comparable to

a scolex exists. There is no sign of any breakage at the summit
of this which might suggest that a scolex had been accidentally

detached.

It is a somewhat remarkable fact that these conditions (or, at

any rate, something very near to them) occur in the genus

Dioicocestus ; for, as will be pointed out later, the genus with

which I am concerned in the present paper shows some likeness

to the Acoleidse and even to the genus Dioicocestus, which is of

that family. In Dioicocestits acotylus, Fuhrmann * has described

and figured the practical absence of suckers and the very rudi-

mentary condition of the rostellum— a state of affairs which is

not found in the other species of this genus. The figure referred

to also shows —as I have described in my species —the absence

of any marked diminution in calibre of the body at the head end.

But it must be remembered that the Dioicocestus was a fuUy-

developed sexual worm.

§ Structure of the Buds.

It now remains to consider the minute anatomy of these out-

growths and their nature. As to the latter query, there are, as

it appears to me, only two alternatives. These outgrowths must
be either " tentacles " of the nature of the processes known in

Mymenolepis villosus, or young worms budded off from the

parent stock. There is very little, if indeed anything, to be

said in favour of the former view. It is true that a large out-

growth of the body to form a tentacle might have very much the

same structure as the body, even to possessing branches of the

excretory system and lateral nerve-cords. But there would
hardly be a practical identity of structure such as I shall point

out in detail later. Furthermore, the growth of processes of the

body might be expected to be more regular than are these out-

gi-owths (cf. text-fig. 113), and above all a gradual freeing of

themselves from firm contact with the body, as shown in the

figure, is precisely what we should expect with budding offspring,

which, as it appears to me, is the obvious and only way to in-

terpret these appendages of the fuUy grown worm.

* Zool. Jahrb., Abth. f. Syst. Bd. xx. 1904, p. 131.
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I selected for investigation, by means of ti-ansverse sections,

the most adult -looking of the young budded-ofF worms, in which,

moreover, segmentation was obvious. I have already referred to

this individual in my account of the budding process and need
not redescribe its external characters here. The wider end
attached to the body of the parent forms a bladder with rather

thick walls. This I take, therefore, to be the posterior end of

the young Avorm. The opposite end is very much thinner (as is,

of course, usual among tapeworms) and represents the scolex end
of the animal. I could observe no trace of hooks anywhere on
this scolex, nor suckers of any kind. This, however, is not sur-

prising in view of what I have already described in considering

the conditions observable in the parent stock. At about the
middle of the worm a transverse section shows the appearances
represented in text-fig. 116. The cortical layer is thick —about
the same diameter, or in places rather more than the diameter,

of the medullary region. The medullary region is plainly marked
ofl* from the cortical by transverse muscular fibres of delicate

constitution.

There are several parallel fibres in this layer, which is altogether

of some "sWdth, the individual fibres being Avidely separated. The
parenchyma of the medullary region is as usual, and contains

many nucleated cells, generally triangular in form, connected
with processes at the angles. These cells get to be particularly

numeroiTS near the water vascular tubes, which will be i-eferred

to later. There are also heaps of nuclei visible in some sections,

which I take to be the rudiments of the sexual organs. To one
side of the body the medullaiy region seems at first sight to be
invaded, as it were, by the cortical region, thus producing an
asymmetry in the transverse section, which is quite appaient in

the accompanying text-figure. This asymmetry is associated with
the presence of a tubular organ (text-fig. 116. .r), which will be
described in detail on a subsequent page. This occupies a good
deal of space, and round it are large bundles of stout muscular
fibres, quite similar to those which occur in the cortical layer.

It is very easy, however, to observe that the transverse layer of

muscles bounding the medullary parenchyma is continued on
either side of this diflerentiated mass of tissue and ends laterally

at a point asymmetrical with its ending on the other side of the

body. I therefore regard this region as belonging to the medullary
part of the body. The cortical region is distinguished from the
meduUary (other than that section of the medullary region just

referred to) by the bundles of stout longitudinally running fibres.

These bundles form a layer immediately outside of the transverse

fibres ; but there are much smaller bundles and isolated longi-

tudinal fibres extending some way towards the exterior of the
body.

In the medullary region lie the water vascular tubes and the

nervous system. All of these lie in the same straight line with
each other and with the tubular oi'san alreadv referred to, and
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this line is the longer diameter of the cross-section ;
the tubes

etc. are thus laterally disposed with regard to each other. It is

necessary to emphasise what may appear to be a statement of the

obviously true, since in other regions of the body the mutual

relationships of these several organs and systems are a little

changed.
Text-%. 116.

Transverse section through middle of strobila of oldest bud of the asexual

form of JJrocystidium gemmiparum.

l.v. Excretory tubes, n. Nerve-cord. x. Tube of doubtful significance

described in text.

In all other tapeworms known to me the water vascular tubes

of the two sides of the body are symmetrical with each other in

point of position within the medulla and distance from the lateral

cortex on either side. They are also generally correspondent in

size, though not always regularly so throughout the whole body.

In the present species the water vascular tubes are asymmetrical in

both these particulars. The tube of the one side is considerably
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larger than that of the other and is relatively asymmetrically

placed. This latter fact is doubtless due to the bundles of longi-

tudinal fibres surrounding the large lateral tubular organ. This

structure has, as it were, pushed the nerve-cord and the water

vascular tube of its side towards the centre of the body. Indeed,

the vessel in question lies very nearly in the actual centre of the

section and quite in this position shortly before and during its

connection by the transverse vessel with the tube of the opposite

side of the body. These transverse vessels are at regvilar intervals

and quite easy to see as in the adult worm. I did not observe

any other branches of the water vascular tubes than these.

These sections from the middle of the body of the young worm
also show very plainly the remarkable constitution of the nervous

system in this Cestode. One of the two lateral cords (text-

fig. 116, ?i) is very obvious indeed, lying between the water vascular

tube of that side and the tubular organ of doubtful meaning.

It cannot possibly be missed in these sections. But on the opposite

side of the body I could find no trace whatever of any nerve-cord

even of smaller size than the one represented in the text-figure.

I feel confident that a failure to observe a cord in this situation,

were it present, would be difiicult. The medullary tissue is so

clearly difierentiated by the stain (iron hsematoxylin *) that

the nerve-cord, if of any size at all comparable to that of the

opposite side of the body, would stand out quite prominently.

This state of aflairs is undoubtedly very anomalous and hard of

explanation. For we shall see later that the two nerve-cords are

both quite recognisable towards the end of the body.

Finally, this transverse section shows to one side a large tube

cut across, to which reference has been made incidentally once or

twice already. It is situated in the centre of a group of bundles

of longitudinal fibres, which bundles are like those in the cortical

layer of the body in every way, including their rather sparse

scattering round the centrally placed tube. The bundles in the

cortical layer are not densely pressed together as they are, for

ex£im-p\e, in Dasyurotcenia robustaf. The tube itself is of con-

sidei'able size and is lined by a thick layer of chitin, which is

stained precisely like the chitin which covers the body of the

worm externally. Outside of this is a single layer of stout longi-

tvidinal muscle-fibres, and then a deeply staining layer of elongated

cells, interspersed among which are small bundles of stout longi-

tudinal fibres. The structure of the tube is in fact almost exactly

that of the outer layer of the body, only difiering, indeed, by the

intercalation of the groups of stout longitudinal fibres among
the cells.

Weshall now consider the course and structure of this tubular

organ throughout the body of the young worm. The identity of

structure with the outer layer of the body which this tube

shows in the middle region of the body, is rendered intelligible

* 1 am indebted to Dr. Plimmer, F.R.S., for the use of this reagent,

t See Beddard, P. Z. S. 1912, p. 684, text-fig. 97, Im.
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by the fact that in two places, one behind the other, it communi-
cates Avith the exterior by a narrow duct (text-fig. 117). One of

Text-fig. 117.

Two consecutive sections from another region of the same bud as that which is

represented in text-figure 116, to illustrate the opening of the tube x on to the
exterior.

In the upper figure the orifice (o.) on to the exterior is shown and the
commencement of the invagination leading towards the tube x.

In the lower figure the outgrowth of the tube x to meet the invagination is seen.

n. Nerve-cord. J.v. Water vascular tubes.
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these openings is in the bladder region and the anterior one a

veiy little way in front of this. Both oi-ifices are dorsal oi* ventral*

in position —at any rate not lateral, —but they do not coincide

exactly. In view of the position of these orifices it is clear that

the tube of communication is of some length. In addition to

these t^^•o openings on to the extei-nal surface, the tube gives ofl'

two short ca^cal processes, one of which nearly but not quite

opens into the bladder.

Anteriorly the tube gi'adually comes to an end and does not

end by opening on to the exterior. It diminishes in calibi'e for

the space of a few sections and then simply ends. At the bladder

end of the body —the end which is attached to the parent stock

—

the tube gets to be more and more shoved to the side as the

bladder increases in size. In consequence also of this the tube

becomes flattened from side to side, at the anterior part of the

bladder. Followed backwards this tube can be recognised by its

thick chitinous lining, already i-efeii-ed to, and can be seen

thereby to be quite distinct from the excr-etoiy tube which has

come to lie below it in consequence also of the development of

the bladder region. The next that occurs is that the tube divides

into two coincidentl}' with the formation of two or thi-ee septa,

pai'tly dividing up the cavity of that part of the bladder which

lies adjacent. The two tubes lie one dorsally to the other, and

thus both of them in the same straight line with the excretory

tube. The middle tube of the two after a very short coui'se

appears to open into one of the chandiei'S of the bladder, and is

thus a diverticulum like the one mentioned above. Furthermore,

I am not absolutely certain that it actually opens into the

bladder ; but it ends at least in close contact.

I feel, indeed, almost inclined to assert that this tube does

open into the cavity of the bladder, since the main tube, continu-

ing a little way further back, gets very narrow and undoubtedly

ends by opening into the bladder. It is to be noted that these

orilices do not involve a mere continuity of lumen. The character

of the lining membranes changes at the point of meeting. It

is further to be noted that it is not the main cavity of the

bladder into which the tube opens, but into a poi'tion of it,

separated off by septa. This problematical tube vai-ies in parts

in its structure and in its relations to the nerve-coi'd. Anteriorly

the layer of cells surrounding it ai'e not so conspicuous as

elsewhere, and thus the longitudinal muscular fibres come into

greater prominence ; the calibi'e of the tube also is not the same
all through the body. It has been mentioned that in a section

from about the middle of the body, that the tube lies outside

of the nerve-cord and quite latei'all)'- to it. In other parts of the

body, particularly antei'iorly, the tube lies above (or, pei'haps it

may prove necessaiy to say, below t) the nei've-cord.

Wehave, therefore, in these young worms still attached to the

* I cannot dirt'ennitiate betwoen tlie dorsal and ventral surfaces.

f See footnote above.
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parent, though (as the nari'ow stalk shows) just i-eacly for detach-

ment, a tube of the structure of the outer layer of the body
which traverses in a straight line nearly the whole of the body,

which opens into the bladder behind and has two segmentally-

ai-ranged orifices of communication with the external world.

There is no obvious answer to the question as to its nature. In
buds within the cyst of Eclmiococcus * a cavity is formed which
is not an ingrowth of the cavity of the whole cyst, but which
is alleged to be continuous up to the scolex. This, however,
has been denied and the scolex asserted to be entirely solid. But
even supposing a comparison is possible on the grounds that

the scolex of Echinococcus is hollow, the short tubes leading to

the exterior in the wonii of which the present paper contains

an account would seem to invalidate it. And, moreover, the

structure of this problematical tube is" not that of the bladder

with whicli it communicates. It seems, indeed, to be a special

structure and not a space connected in any way (or, rather, any
direct way) with an evagination of the scolex.

For the greater part of the body I could only find a nerve-cord

on one side, where it was quite as obvious as in the "adult " worm.
In the anterior region, however, the nerve-cord of the opposite

side was visible for a short space. It was, however, not half the

size of its fellow, though of precisely the same structure and
equally unmistakable as a nerve-cord. Both cords lie in the

medullary region just at its bordering on the cortical layer. I could

find no enlargement of the nature of a brain. Quite anteriorly, as

well as posteriorly in the bladder region, I could not recognise a

nerve-cord. It is noteworthy that the asymmetry of the two
water vascular tubes in size is exactly paralleled by that of the

two nerve -cords.

These are the facts which I have ascertained in the anatomy of

the most mature of the growing buds. It now remains to compare
the structure of the young worm with that of the parent stock of

which it is a bud.

§ ComiKcrison of Bad vnth Parent Worm.

In the general form of the body and in the possession of a
relatively small bladder they agree ; also the rudimentary scolex

is a marked feature of both young and old.

It is rather remai^kable to find asymmetiy in the young
worm, but this of course may be its normal method of growth.
Cei'tainly I noticed no asymmetry in the parent form. What
is perhaps important as a difierence is the presence of only two
water vascular tubes in tlie yoving and four of these in the

older worm. The additionn.l water vascular tubes may, however,
make their appearance later. Furthermore, for the same
reason, too much stress cannot be laid upon the more copious

* Bronn's Thierreichs, iv. Abtli. 1b, p. 1549.

Proc. Zool. Soc—1912, No. LYI. 56
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bundles of longitudinal muscular fibres which are to be noted in

the large worm. I believe also that the continuous large tube in

the immature Avorm is I'epresented by the cavities contained in

many of the segments of the adult worm, though the minute

structure, it must be confessed, differs in the two cases. Further-

more, the series of cavities in the adult worm lie very nearly in

the middle of the body, indeed quite in the middle of the body in

some segments; the tube in the young worm is, on the other hand,

as distinctly to one and the same side. But it must be borne in

mind that the position does vary in the young worm, and a further

flattening of its body might easily cause a greater similarity in

the position of the tube to that observable in the more fully

mature woi^m.

§ Comparison with other Forms and Systematic

Position of the Parasite.

Apart fi'om the question of proliferation by budding, to which

we shall return later, this Tapeworm presents a certain numbei-

of undoubted resemblances to Ct/sticercas fasciolaris (of rats and

mice, etc.), which becomes Tainia crassicollis in the Oat. Both

these foi'ms agree (I have compared the species which forms the

subject of the present paper with examples of the Gysticercus from

the common i'a,t) in possessing a long segmented body and a small

bladder postei'iorly. But in Gysticercus fasciolaris the bladder is

smaller and the body shorter than in my species, while the hooked

and suckered anterior end renders any confusion or detailed

comparison impossible. Nevertheless, the two forms have in

common the small bladder and long strobila. But while the one

occvipies the position in the body of its host of a sexual worm, i. e.

in a diverticulum of the alimentary tract, the other is found, as

are Cysticerci, encysted, and in the liver of its intermediate host.

Nor is it by any means certain that the species from the Mus-
quash is a member of the Tienioidea (Oyclophyllidea) at all. It

may well be a member of one of the lower groups of Oestodes,

Weshall consider the arguments for and against the placing of

the worm among the Ttenioidea.

It must be admitted at once that there are no absolutely con-

clusive arguments which point definitely one way or the other.

This, of course, may be explained on the assumption that we ai-e

dealing here with quite a new type of Cestode. In the meantime,

the structure of the woiin so far as it can be read does not favoui-

such an assumption, though it does not, for the matter of that,

appear to be necessai-ily contradictory of this possible view. As to

the other alternatives, the absence of a marked scolex with suckeis

is greatly against the reference of the worm to the Tsenias, but

the character of the terminal bladder, on the other hand, is on the

whole in favoui- of such a placing. This latter fact is obviously

against the supposition that the worm is a Plerocercoid of any
kind ; but the lack of a definite '* head " is as clearly in favour of
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this supposition. Tiieve, <is it appears to me, the question must be
left —in regrettable uncertainty.

The process of asexual reprofluction by budding which this

worm sliows is not entirely unknown among the (Jestoidea, but
there are some not unimportant diflerences from what has been
recorded in other forms. There are two principal comparisons to

be made.
The first of these is with Cysticercibs longicoUis, the bladder-

worm of T(jeit,la crassiceps. It is of further interest from the
point of view of tlie present comparison to note that this Cysticercus

is also found in a llodent, Arvicola arvalls. l^eside.s the earlier

investigators, Prof. M. Jiraun * has studied this form and em-
bodied his results iu brief in Bronn's ' Thierreiclis 't. The buds
from the Cystlcercl do not apparently [contain a prolongation of

the bladder-cavity, " sondern durchweg als solide Wucheiungen
der peripheren Schicht der Wand entstehen." This is an obvious
point of similarity with my species, where, of course, the buds
cannot be continuous with the cavity of the bladder —that is to

say, in both cases the buds are solid outgrowths. Furthermore,
before being separated off from the paient Cysticercus the attach-

ment of the bud dwindles to a narrow stalk precisely as 1 have
descril)ed above. Tlie buds, however, in the case of Cysticercus

longicoUis seem to be limited to the bladder and always to the
hinder end of that ; whereas in my species this is exactly the
region where no buds are formed.

1 believe, however, that a nearer approximation to the condition

observable in the species which I describe in the present paper is

offered by a worm recently described by IjimaJ with some detail.

This is a Plerocercas or Plerocercoid found parasitic in a human
being in Japan in cysts in the skin. It appears to give off actual

buds, which are, however, more or less irregularly arranged and
present nothing of the comparative synnnetry manifested in the
species from Fiber zibethicas. The individuals differ in the degree
of their budding, some giving off' a large series of slender pro-

cesses. These buds are, as in my species, actual outgrowths of the

parent stock and not, for instance, connected with the excretory
organs or any other definite part of the body. They occur
as much at the head end as elsewhere and there differ from the
Tapeworm of Fiber zibethicus. There is, however, a resemblance,

in that in both cases the more mature buds are not in front of

or behind the less mature : there is a complete irregularity in

their order of succession.

The similarity Ijetween the two cases of budding cannot, how-
ever, be carried into any detail, since it is obvious that the two
worms are not nearly allied. The Plerocercoid described by

* See Centrall)l. f. Bakt, u. Par. xx. 1896, p. 580; Zool. Anz. 1896, No. 514; ibid.

1897, No. 521. These papers are not illustrated.

t lid. iv. Al)tli. 1 u, p. 1529.

j " On a new Cestodu Larva parasitic in Man," Journ. Coll. Sci. Japan, xx. 1905.
For a reference to this paper I am indebted to Dr. AV. Nicoli.

56*
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Ijima is rogaitlod by liiiu

—

and, as I think, rii^htly —as a young
Botlirioccjihalid whoso hvrval stages are also known from siniilnr

positions in other manunals than man. These larvie have no

blacUior, and thus the fact that in the Plerocercoid, as in my
worm, the buds are produced from the general body surface loses

its principal siguiiicance. It is, J think, more important to note

that the worm from Fiber ::ibethici(s diti'ers from (^j/siiccn'iis

lomjicollitt, in that the budding is not upon the bladder end of the

worm. It is remarkable, however, that both in my worm au<l in

the Plerocei'coid there is no recognisable scolex ; but at the same

time there is in the supposeil young- Hothriocephalid no jn-oper

segmentation of the body as yet visible. Jt is thus paiticularly

remarkable that my species is very fully segmented throughout.

I think, therefore, that the wise of budding which 1 bring forward

in the present paper may be i-egarded as in some i-espects a new
form of asexual reproduction which is partly paralleled in a few

other forms of Tapeworms.
Inasmuch as the propagation of this worm is diiVerent in detail

from anything that is known, and as the worm itself does not

entirely conform with any known species or genus, it is desirable,

as 1 think, for mere convenience sake to give it a. name and to

define as far as may be the charactei's of the Oestode. Had the

worm proved deiinitely a, Tetracotylean*, 1 should have con-

tented myself with referring it temporarily to the genus ":7'<r/(/rt,"

a. name which is generally given to forms whose generic affinities

are uncertain. As, however, this o^annot be (lone with any

certainty, I venture to give a new generic name which is non-

committal as to its pi^sition in the series, and 1 term it

accordingly

Ui'ocystidium gemmipanim, gen. et sp. n.

/nvoDiphtch/ malitrt iforDi iritJi s))iall hhnhd'r ami vcri/ UKuicrotts

p roc/lot tiih. iScolex feebli/ derdopal (Xnd icitJumt hookn. Tubes of

tvater vasc^idar si/steDi lateral to mch other, the dorsal with thick

omisctdar coat and inside of ventral, the vcntrals connected bif a trans-

verse vessel which forks and surroiinds dorsal vessel ; a netirorkjiresent

in cortex as well as in medullar t/ region. Zonxiitiidinal viascle-

layer in cortex of at lea'St two o'ows of bundles with numerous Jibres

in each. Buds formed at hinder end of body on both sides, thus

forniini/ two rows, of which the bladder.'t are attached to the parent

stock ; the scolex is not inverted, is u'ithoutJiooks,and rudiinentar)/,

JIab. IMusquash {Fiber .^ibeihicus), in liver-duct.

(2) The Sexual Form.

As has been already mentioned, the hejiatic tluct contained

besides the " cysticercoid " just described a sexual worm which 1

* 1 think it nocossiiry to inuiutiun an attitude of reserve with respect to the
identity of the asexual and sexual forms.
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believe to be the mature form of the same Tapeworm. The size of

the two worms was about the same. The sexual form measured

86 mm. in length and the greatest diameter, which occniTed not

Text-fig. 1 1 8.

The sexual form of Uroci/stiditim (jemmiparum (?).

The left-hand figure represents the entire worm magnified about twice ; the right-

hand figure represents the scolex with a double crown of hooks more highly

magnified.

far behind the head, was 6 mm. The appearance of the worm
(text-fig. 118) was (juite similar to that of the immature form. It
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•was posteriorly of a rather delicate appearance, rather translucent,
and the proglottids were veiy shoi't and enormously wide in
proportion. There was no increase in length of the proglottids
towards the end of the body, and their proportions were as in the
asexual worm. It would hardly, of course, be sufficient to insist

upon an identity upon these grounds alone; but, taken in con-
junction with other facts which will be dealt with, the similarity
in outward appearance is very striking. The "tail" end of the
body appeared to be a little excavated, as is commonin tapeworms,
the penultimate segments slightly embracing the last segment,
which was not quite so wide. I can believe that the worm was
pi'oliferating at this end.

The scolex was not quite so wide as the ensuing strobila, and no
appreciable neck separated the two. The scolex is proportionately
large, as is indicated in the accompanying text-figure (text-fig.

118), and Avell armed anteriorly with two rows of hooks alter-
nating in position. The anterior circle of hooks consisted of 16
separate hooks, which were about twice the size of those of the
succeeding circle, whose number I did not count, but which were
presumably the same, as they were implanted between the larger
hooks. The usual four suckers are present ; they show no un-
usual features and are unarmed ; their cavity looks forwards.

I have investigated the internal structure by means of trans-
verse and sagittal sections. The cortical layer does not difier
greatly from the medullary layer in thickness, and the general
appearance of the sections is very like that of sections" of the
immature worm (see text-fig. 119). The cortex, for example, is

identical or nearly so. The "same bundles of longitudinal fibres
occur and are very much of the same thickness. " They are also
separated from the medulla by transversely running fibres. I
have described and figured in the asexual form the bundle or
bundles of rather stouter longitudinal fibres running outside of
the nerve-cord on either side and associated with a cavity dubiously
related to the excretory system. I find the same arrangement in
the sexual worm,

^

The excretoryj system does not need a very long description,
since it agrees in its main peculiarities with that of the supposed
asexual foi-m. There are, in fact, the same two lateral vessels on
either side lying parallel to each other. They are, moreover,
roughly equisized, and the innermost of the two has very thick
muscular walls, the fibres being circular in their disposition. I
should add that nuclei interspersed among these fibres were very
obvious. In addition to these two longitudinal trunks each pro-
glottid possesses a transverse vessel which has the same remarkable
mode of union with the ventral excretory tube that I have figured
(see text-fig. 115) and described (see p. 830) in the presumed
Cysticercoid stage, and which I need not redescribe here as the
structure seems to be identical. There is, however, one important
difterence which the sexual form shows from the Cysticercoid ; and
that is the absence in the former of the peripheral water vascular
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network of the latter. I could find no trace of this in the sexual

worm, although it was easy to see in the supposed Oysticercoid of

the same. It seems to me possible (perhaps necessary) to explain

this difi'erence by assuming in the Cysticercoid a retention and

gradual metamorphosis of the bladder into the strobila, together

with its excretory system, which latter ultimately disappears on

the assu.mption of sexual characters. There are, of coixrse, other

Cestodes in which the bladdev is not cast off before the acquiring

of sexual characters.

Text-fig. 119.

Part of a transverse section through a proglottid of the sexual worm.

cm. Circular muscles, d.v. Dorsal vessel of the water vascular system. N. The

three lateral!}' running nerve-cords, t.v. Transverse water vascular trunk,

v.v. Ventral trunk. X. Large longitudinal muscular fibres referred to in the

text as frequently running within a space.

In the neighboiirhood of the water vascular trunks delicate muscular fibres are

shown running chiefly in a dorso-ventral direction, which may be associated with

the dilation and contraction of the water vascular tubes.

The nerve-cord shows no trace of the asymmetry which I have

described above in the very young worms. There is nothing un-

usual about the position or structure of the main trunks. There



844 DR. F. E. BEDDARDOX A

is, however, on either side of the body and running parallel with
the main nerve-cord a second and a third nerve-cord (see text-

lig. 119, N) which lie above and below the former and at some
distance from it. These accessory nerve-cords appear to be

exactly like the main nerve-cord in structure and are situated

at the boundary of the medullary and cortical regions, a tritie

nearer to the middle of the segment. In sagittal sections the

supplementary nerve-ooi'd is very obvious and is seen to be con-

nected with the main trunk by numerous (7 or 8) ti-ansverse

cords ill each segment, which produce a ladder-like appearance.

There is an obvious likeness here to BertieUa, in Avhich genus the

nerve-cord also consists of three separate strands, and to Bioico-

cestus, where the cords are wider apart. They are, however, much
closer together in Bertiella than in the present worm. I have

not observed this arrangement of three nerve-cords in the supposed

immature form already described. But it is to be observed that

the main cord is there almost as wide as the medulla, thus leaving

no room for the accessory cords which may be split ofl:' later.

§ SextMl Organs.

In the middle region of the body and possibly for some way in

front (I have not examined sections just in front of the mid-
region) the proglottids are full of ripe eggs. I have examined
these proglottids in sagittal as well as in transverse sections. The
foi-mer bring out the important fact that there is apparently no
internal boundary-line between the proglottids ; for the eggs form
continuous masses stretching Avithout intermission from segment
to segment. In this region the most careful search failed to show
any other genital organs than these exceedingly numerous ripe

ova. It is, of course, not uncommon in fully mature segments
of tapeAvorms, such as these in the present form, to find nothing
but ova in the medulla ; but in those forms there are at least

considerable though often altered remains of the genital ducts

and terminal apparatus. In the present species there is no
A^estige of cirrus-sac or A"agina and not the least trace that I

could discover of an external pore. Xor do I think that it AAOuld

have been easy to have missed these structures Avere they present,

particularly in a series of sagittal sections, I am, in fact, con-

A'inced that they are absent.

The eggs of this tapeworm do not lie in any space or spaces

that can be strictly called a uterus. There are, howeA^er, spaces

which suggest the remains of the uterus. These are not arranged
in strict metamerism ; but in a certain number of proglottids,

and not by any means confined to a single proglottid, are large

cavities such as is represented in the accompanying text-figure

(text-fig. 120). These caA'ities are more or less cii-cular and lie

in the medullary region of the body. As a matter of fact,

they are not at all full of eggs. Indeed, they are often quite

empty ; only sometimes are eggs to be seen lying Avithin them
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Text-fig. 120.
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Two sections through portions of proglottids of the sexual worm.

The upper figure is a longitudinal section in the more anterior part of the body,

showing the smaller ova lying among and to the inside of the longitudinal

muscles (l.) ; these smaller ova lie in what is probably generative tissue, not

clearly indicated in the drawing.

t. Transverse muscle fibres, o. Mature ova scattered through medulla and

also at the opposite side of the figure in the cortex.

The lower figure represents a transverse section through a more posteriorly situated

segment.

c. A cavity which may possibly represent a uterus ; two spaces are shown in the

cortex which may or may not belong to the same category. I. Longitudinal

muscles, o. Ripe ova showing a nucleus, t. Transverse muscles.
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and adlierent to tlicir walls. I tloubt, thorofore, whether these
spaces are the remains of the uterus, or whether they are not
rather cavities which have arisen in the medullary region perhaps
by stretching of the walls of the body and consequent laceration.
The eggs, in fact, lie scattered through the })!vronchyma, some-
times singly and more often in masses of various si/os, as is

shown in the figure referred to. The eggs are not limited
to the medullary region. It is clearly to be observed that
they extend into the cortex (text-figs. " 1 20, 121) a good way

Text-fig. 121.

t L

»:^;:}i V'.v •
.

Part of n transvovse soctioii tlivouijli a pvog-lottid of tlio soxually niaturo wonn in

which the ripe ova (o.) havo been vory deeply stained and are seen to be
scattered through the cortex as well as the medulla.

1. Ijongitudinal muscles, t. Transverse muscles.

towards the extei'nal layer of the body-wall. They stop short,

however, some way below it. It is quite certain that whether
or no there may be remains of the uterus, some of the eggs lie

scattered within the parenchyma. In the cortical parenchyma
they are to be seen between the muscle-bundles and closely packed
in masses. The appciirance is, indeed, not at all unlike that
which I have recently described in the tapeworm Ait02)lota>,ma

dasi/nrl * in those parts where the cavities of the uterus were
not so conspicuous; for in the latter worm there are uterine

* P. Z. S. 1911, p. 1012, text-fig-. 213.
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cavities lodging many, perliaps most, of the eggs. The present

species is, as it were, a stage beyond that exhibited by Anoplo-
icenia dasyuri. As is well known, the imbedding of the eggs in

the parenchyma is not a novelty ; for Oochoristica is a genus
which is largely characterised by this veiy feature, though in

this case the eggs are imbtMlded singly and there are not the
heaps of eggs seen in the present species and perhajis in Ano-
plotcejiia. In Auoploicenia, however, the masses of eggs are

usually in cavities of the uterus. In botli Oochoristica and Ano-
jdotcenia, however, the scattered eggs are limited to the medullaiy
region. But the peculiarity of the species with which I am
dealing in the present paper is also known in other forms. Clerc *

has figured eggs in the cortical region in a species of Dilejjis.

I have some reason to think that the scattered eggs lie in

the interstices of the network forming the ground-tissue of the
worm ; but in any case eggs were also seen lying in larger

circular cavities. I believe that these cavities (shown in text-

fig. 120) are not the remains of a uterus. They are, as it

appears to me, to be directly compared with similar spaces to be
seen in mature (but less mature than in the present instance)

segments of Inerviicapsifer, where 1 have described and figured

them t. In this latter case I was able to bring foiward some
positive evidence to show that tlie sjmces in question were not,

and could not be, the isolated series of chambers left by a
vanishing uterus. In the worm with which I am dealing in the

present communication I am unaVjle to furnish any of those

proofs of the nature of the cavities in question. I can merely
point out theii" general similarity to those of Inermicapsifer.

Although there were no traces of gonads like those of other

tapeworms in this region of the body, I have succeeded in dis-

covering what I regard as undoubtedly the generative tissue.

The medulla was packed with ripe ova, which, as already said,

stray into the cortical layers lying between the bundles of

muscles. But at the line of junction of the cortex and medulla
and lying in the latter is a continuous mass of tissue with
interspersed nuclei, in and just outside of which eggs in vai'ious

stages of development are to be seen. This is, as I think,

undoubtedly to be regarded as a continuous layer of gonadial

tissue. I cannot see any other obvious explanation of it. It is

clearly totally unlike the ground-tissue of the tapeworm's body
and forms a solid mass with darkly staining nuclei. Its associa-

tion with developing ova seems to be final in the matter of

argument. It is, however, possibly the case that this gonadial

tissue is wholly or in part the origin of spermatozoa also ; for

testes like those of other tapeworms were not found in the
present species. I have, however, no evidence of the presence of

spermatozoa. The tissue itself is —save where developing ova

* Rev. Zool. Suisse, t. xi. 1903, pi. xi. figs. 75, 76.

+ P. Z. S. 1912, p. 588, text-fig. 77. P\jr tlie opposite view, see Janicki, Denkschr.
Med.-Nat. Ges. Jena, xvi. (1911) p. 381, pi. xiv. figs. 25-27.
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are present —naturally indistinctive. The only way of proving

its testicular nature is the discovery of spermatozoa. An
inability to find these is not of itself conclusive proof of the

absence of testicular tissue. But an argument of weight in this

direction is to be derived from a study of the ripe eggs. These

are rather small as compared with some species and possess a

very thick hyaline shell, which is with difficulty penetrated by
staining reagents. Thus in many of my sections the eggs seem
to be simply oval structureless bodies. In cases, however, where
the staining has been more successful the true ovum within the

shell becomes obvious. It consists of a single cell with a large

nucleus. I say a single cell because there are not vitelline cells

enclosed within the shell, anything in the nature of a vitelline

body being completely absent. The absence of a vitelline gland

is rare among tapeworms, but is known in the genus called

on that very account AviteUina*. In no case did I find this

ovum in course of division —and I have examined a large

number of individual ova in many segments. I infer, therefore,

that no spermatozoa are formed in this individual worm and
furthermore that there is no entry of spermatozoa from another

individual —a fact which is also supported by the absence of a

vagina. But it must be remembered that the host may not

have contained in the bile-ducts another sperm-producing indi-

vidual. It may be that fertilisation occurs ovitside the body.

But this is clearly a mere suggestion for the present, though
not repugnant to such evidence as there is.

There being no trace of the actual uterus in the middle

region of the body, I naturally sought for these bodies elsewhere

and made a series of sections from the anterior region of the

body, I selected the rather thicker region which immediately

follows the head and examined a piece cut from about 10 mm.
behind the anterior extremity. Here, as I imagined, the im-

mature uterus might be found or at any rate some trace of its

existence. I could, however, find in this part no essential

diflferences from the posterior region of the body which has just

been described. The body was in the same way packed in places

with the ripe ova, which were present everywhere in a less crowded

state ; indeed, they seemed to me to occur nearer to the external

surface here than posteriorly. I found the eggs only just beneath

the external cellular layer of the body-wall. The only conclusion

that I can come to is that this worm possesses no uterus, or

that it exists for a very transitory period only, and also that very

possibly the sexes are separated as in the genus Dioicocestus.

The specimen described here being a female, this conclusion

is obviously based upon negative evidence only and is thus less

valuable. It is, however, quite clear to my mind that the genera-

tive products develop simultaneously in the proglottids and that

* See Gough, Quart. Jonrn. Micr. Sci. vol. Ivi. pt. 2, 1911, for an account of this

genus.
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therefore there is no growth of the worm when it has arrived

at sexual maturity. This conchision, which fits the facts that I

am able to set forth, agrees also, it may be pointed out, with the
very worm-like cysticei'coid stage. There is, so to speak, not
much necessity for this immature worm to grow in length before

assu.ming the sexual condition. Far otherwise is it with the
typical Cysficerci, which are provided with but short strobila

as compared with the mature forms of their species. There is

at the very least a relation between the two series of facts which
is worth noting. It seems to me to be furthermore likely that

at no period are there sexual ducts developed —at any rate, no
female ducts. This latter circumstance, if true, is not new ; for

the absence of a female orifice has been asserted in more than
one genus of worms belonging to more than one family,

AjMrina among the Anoplocephalidse and many genera among
the Acoleidae are instances to the point. It is mainly, indeed,

the plain absence of a cirrus-sac which leads me to believe that

this worm possesses a dioecious habit so rare in this group.

§ Gene^'ol Resume and SysteTnatic Fosition.

It is, I think, obvious from the foregoing account of the

sexual form of this worm that it is the representative of a new
genus which differs in a good many particulars from any known
form. It will be convenient to give a short resume of the

essential characters of this worm, for which the name already

given to what I regard as the asexual form may be retained.

My reasons for retaining the name of the asexual form ai'e

firstly that I have been able to give a more complete account

of it than of the presumed sexual form of the same Cestode,

and secondly that I cannot fully define the sexual form, concerning

whose identity with the asexual form, moreover, some doiibt may
be considered to remain.

In any case the following are the principal characters of the

sexual worm : —Length 86 mm., greatest breadth 6 mm. Head
with two rows of hooks 16 in each row, the hooks of the anterior

row twice the size of those of the second roAv. Suckers normal
and unarmed. No neck ; strobila consisting of numerous pro-

glottids very short and not appreciably longer at posterior end of

worm.
Body flat, thicker anteriorly. Cortex about the same diameter

as medulla. Two layers of bundles of longitudinal muscular

fibres in cortex. "Water vascular tubes two on each side lying

side by side ; dorsal (?) tube with thick muscular walls. A trans-

verse vessel in each proglottid forking round dorsal vessel to join

ventral at two points. No water vascular network present.

Nervous system consisting of a larger lateral trunk and two
smaller trunks, one dorsal and one ventral, connected by many
cords in each proglottid to main trvmk. The sexes are apparently

separate or the worm is protogynous or protandrous throughout.
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Female oiii"!ms oowsist of a layer of gonadial tissue lying in the
iwodvilla at its jum-tiou with the oortioal layer tVom whiel> ova are

shed into the body, whieh they peiuieate e\ eu to the outer layers of

the iH^vtex. Tlieiv is notraoeof sejjnientally armni^ed ixouads or of

a viterus. nor are the eggs sun•ounde^l by any kind of " eapsuU\"
There is no vagina or female pass;\ge of any kind ; the vitelline

glands are totally a\>sent. The ripe eggs are surixninded by a

thiek hyaline shell and uoixe weit> observed to be dividing and
no en\bry(.>s wei-e diseovereii in them. Tlnis it is possible that
fertilisjitioi\ txvni's outside of the body.

These ehaa-aoteristies do not entirely fall in with those of any
othei- fannly of tape\vorins. They obviously point to an altinity

with the Aeoleiike, but do not definitely necessitate the inelusion

of this remarkable worm within that family.

$ Anatomical Summanf,

It may be eon\eiiient t<^ exta'act from the foregoing aeeouut
of this new tapeworm the more i^emax'kable anatomical facts

which 1 have been able to make out.

(1) The alxseuce of a marked scolexin the Ci/stice-trnsoi a tape-

worm which cannot be placed among the Hotluiecephalids

and of which thei-efore it would be exj>ecred that the scolex

would be very pivminent. And con-elated with this the

necessixry assumption that, as in Bothriocephalids, the

scolex only develops jixH'i^xi^stt with the givwth in maturity
of the worm.

(2) The enormous size of the sti'obila as compared with the

bladder —a iiuv condition among the Tetnicotylea, but

jxxmlleled in Ci/sticercus fuiU'lolarit^.

(3) The very thick layer of muscle surrounding the dorsad

vessel of the excretory system and the bifurcation of the

titxnsvei'se vessels round the doi-sjil vessel to open into the

veiitii\l water vascidai- tube.

(4) The total aWeuce of genenitive duct*> or (prt>*umiug that

the sjHvies is diavious) of the female tubes, which is, so

far as I am aware, a unique anatou\ical chai-acter.

l^o) The total alienee of a uterus oi- of any tn\ce thereof.

(0) The ditJuse and non-metameric chanict-er of the ovaries,

which ai'e not sliarply ditl'erentiated into i-elatiNcly small

Ixidies of a deliiiite shaj>e.

{7) The enormous quantity of eggs pix>duced and their exist-

ence in quite anterior as well as postei'ior segments ; the

eggs ai-e, moi-eover, fovuid quite as abundantly in the

cortical layer as in the medulla. The conditions observable

in this part of the generative system ai-e simply an
exaggeratioT\ of what is to be met with in other genera,

where the eggs cinue to be iiltimately scattereil tlnvugh
the medullary parenchyma.


